Adenosine deaminase-containing neurons in the olfactory system of the rat during development.
The development, distribution and olfactory bulb projections of neurons immunoreactive for the enzyme adenosine deaminase (ADA) were studied in olfactory systems of embryonic, early postnatal and young adult rats. On embryonic day (E) 12, ADA-immunoreactivity first appeared in the placode of the olfactory epithelium. On E15, ADA-immunoreactive olfactory receptor and precursor cells gave rise to immunostained axons projecting to the olfactory bulb. Numerous immunostained glomeruli were observed on postnatal day (P) 1. After P25, immunoreactivity within receptor cells and glomeruli decreased. In prenatal and early postnatal animals, ADA-immunoreactive neurons were observed in the anterior olfactory nucleus (AON), dorsal transition area, ventral taenia tecta, primary olfactory cortex (POC), entorhinal cortex and ventral agranular insular cortex. After P25 to P30, these neurons lost their immunoreactivity, except those in the medial AON where light immunostaining persisted. In contrast, ADA-immunostaining of neurons in the horizontal limb of the diagonal band (HDB) and olfactory tubercle increased throughout development. About 70 to 75% of the ADA-immunoreactive neurons in the AON, a small number of those in the POC and about 75% of the ADA-immunoreactive non-cholinergic neurons in the HDB were found to project to the olfactory bulb. The functions of ADA in the olfactory system may be related to the precocious development of, and/or purinergic neurotransmission within, this system.